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antiquity. By this method the ratio of the given cube to the required may 
be any capable of being expressed as the ratio of two straight lines, and 
that the problem is not more difficult of solution for one ratio than for 
another. 

Pre8byterkm College, Anniston, Ala. 



DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 



GEOMETRY. 

314. Proposed by F. ANDEREGG, A. M., Professor of Mathematics, Oberlln College, Oberlin, Ohio. 

Find the area of the triangle bounded by the lines l<*+mP+nr=0; 
l'a+m'P+rir=0: l"<*+m"P+n"r=0, where « stands for a;cos«+ysina— p, etc. 
[See Salmon's Conic Sections, 6th Ed.] 

Solution by G. B. M. ZERR, A. M„ Ph. D., 4243 Girard Avenue, Philadelphia, Pa., and C. N. SCHMALL, 
89 Columbia Street, New York City. 

Let A=a(mri —m'n) +b(nl'—n'l) +c(lm'—l'm), 
B=a(mn"-m"n) +b(nl"-n"l) +c(lm"-l"m), 
C=a(m'n"-m"n) +b{n'l"-n"V) +c(l'm"-l"m'). 

Then the intersection of (1) and (2) is 

«i _ gi = rt = 2_a 
mn'—m'n nl'—n'l Im'—l'm A 

The intersection of (1) and (3) is 

°8 _ ^2 — T2 _ 2 A 

mn"—m"n nl"—n"l lm"—l"m B 

The intersection of (2) and (3) is 

a 3 _ P» _ r% _2 a 
mn — m n nl —n I Im — I m C 

The area of the triangle K, fi u r t ); ( a i, Pi, r»); ( a s , P», r%) is 
g^- a [ a s(/ ? ir s -/? 2 ri)+y J 3(?'i a 2 -?'a«i)+r3( a i/ 9 2- a s/ 9 ,)]. 
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Hence the area of the required triangle is 

a dbe[l(m'n"-m"ri) +m(n'l" -I'n") +n(lm" -l"m')Y 

ABC 

Also solved by the Proposer. 

315. Proposed by ROBERT E. MORITZ, Ph. D.. University of Washington. 

Given the area of the segment of a circle of given radius to find the 
length of the chord. 

Solution by G. B. M., ZERR, A. M., Ph. D., 4243 Glrard Avenue, Philadelphia, Pa. 

I. Let r— radius and 2»=the length of the chord. Also let A=zxc of 
segment. Then 

4 r // a 2\ri [r— i/(r 2 — a? 2 )] 3 , 
%x [r- j/ (r 8 -a 2 ) [+ A ^ ^ =A. 

:. 169a; 5 4-192r'a; 8 -168Arx s +144(4* -r 4 )x -28&lr 3 =0. 

If A and r are known, x can be found. 

II. Let 0— angle of segment at center of circle. Then 

Jr 2 ("—sin o) —A, x=r sin $0. 
By double position 6 is found. 

III. r'Csin- 1 ^-- ^y{r 2 -x°-)-\=A. Let -y=z. 

:. r 2 [sin-h-Z]/ (1-z 2 ) ] =--A. 

By reversion of series z is found, then x=rz. 

316. Proposed by J. STEWART GIBSON, Department of Physics, Wadleigh High School, New York City. 

Determine the locus of the vertices of parabolas described by particles 
thrown off from the circumference of a uniformly revolving wheel. 

I. Solution by the PROPOSER. 

Let r=radius of circle, a=velocity of its periphery, <£=angular posi- 
tion of particle b at moment of projection, o»=vertical component of initial 
velocity, and aa^horizontal component of initial velocity. Then a»=a cos <£. 
The height, y u to which the particle will rise is (since h=v*/2g), 

. , . a 2 cos 2 <r» ,,.. 

2/j =r sm 4> + — ^— . (1) 



